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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
manufacture a capacitor structure using a very thin 
dielectric film of high dielectric rate easily and at low 
cost, by having a mixed region comprising the 
constituent elements of a dielectric film and the 
constituent elements of a lower electrode between the 
dielectric film and the lower electrode. 
SOLUTION: The structure in which a lower electrode 
6 and a barrier metal 6 are connected to a diffused 
region 2 formed on a silicon substrate 1 via a silicon 
plug 4 is formed. A high frequency voltage is applied 
on the substrate 1 by a high frequency power source 
20. A dielectric initial layer 9 having a perovskite 
structure of film thickness 10 nm is formed on a lower 
electrode 6 exposed on the surface of the silicon 
electrode 1 and an interlayer insulation film by thin 
film deposition such as a sputter method or a CVD - 
method. The dielectric initial layer 9 is subjected to 
heat treatment at the temperature of 300-700° C in a • . 

nonoxidizing atmosphere (e.g. N2, etc.). Then, a second dielectric film 11 (e.g. BST film) 
having the perovskite structure is formed, and furthermore, a ruthenium group upper 
electrode 8 is formed by a sputter method. 
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&wmm mitt, Ru) i 5*Bmk, mftttsi 

SUM***. N 2 ) 3 0 0— 7 0 0*Ce0iaS"C1lfe 

««i*fT^ ^2i5im^i ikss2±swi 
ti, m2tmtemi 1 i:»2±anwi 5<of^)^«o 

l*^tm^Z°h$>colT&X'&Z\%:'>Xl>&^if i . M 

[00623 Zcr>XotZ, D RAM^-v^'i/^lI^ 
y^ y y\-y 3 y^MU. DRAMAS 

[00633 *mtmm\t, ull«>j: a tr«tftsnr*j 

0, MWil 3#&J8$*i£f^t;:, iSJ^mJE 



34»tCU»j18«E|«^««7E* ( B a , S r , T i ) 

stt*->tt, $2mfmi i^^2±^m^i5 

ffW4*fl«r<. SS2f$mttEll lkS&2_L^1g*il 
5 (^[S!cO#®c0 ^TI^ttJBI^teO J; 

9-/IsDfa_t£0&.r kW* & . 
[0064 3 (856£>H*S<0^!8) ±ie&5tf)^fifctf>7B 

3£&tfLLX^h&, Z. CDJLUZtfX&&L*<Vfmmm 

&*&&t:ffl&x'&z%^±®&mmmi 3<?>&m& 

[006 53 i-T, 08 (a) ^tioC, nffiSiiJC 

5^4£®JftU *W^?<7)TSffmfii6£^j£U ^ 
U n ygt 1 ^mmE$:EPJa 

[0066 3 08 ( b ) t^-T J: d fcl, 

^Ogg^lReJt (0 2 / (Art0 2 ) ) £20-1 

0 o%izm\&tt*fA&mf**x',< &2mnftn m 

i.(l-BSmi:) 1 l±t3, HlOnm^f- 

^j±&±&wmm® muz, ru^') 

mmnjmtmmtz, y'j3ys^iw^«2 

10067) zcoxotz, ±&mmmm 1 3 ztsm-t 
&mi f ztfxm&*wmmm&itz*ghu2'£z> z\tsz£~> 
x, iMmmimm 1 3+<oBr**#«£*8Jns««i 

k^T^I>.-^r, ^'jny^ict^^m^^EP 
Ja^^TV^cOT', m5<0H$fetf)Mk|iIEH3, 
M113dl S rRu0 3 ti&tf&f&ZtLX^h. 

ttb-h, *mmmx\±, &5<nm&mx&tfL*ti 

[ 0 0 6 8 3 * LX . 08 ( c ) IfZTjk-tX 0 iz, )V-r— 
^BKfctt^H» (WitfN 2 ^:k') ^T'3 0 0-7 0 0 

ttfBSTBi) 1 \tm2±Mmmsi mm. ru) 
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1 5<&l8lt3»frJB (Ba x Sr y Ru z Ti„0 3 l) 

[00 69] CICOJ: a tc, DRAM^-r'^^flfifttf 
T, ffiK. ^«/^-i/3VPSlSlt, DRAM 

[0070] #»®B?SU2, JjlLtfU ? wmztixto 

& cox . ±g&m®i5o$Jf 1 3 ^grs^fiawn l/c 

WC , ±£&€®«I 1 3 4H;:f*23MttJR 1 1 Ofll 

[00 7 1 3 (^7<0^6fe^®) »6 0>3ttt«>flH»£ 
fcfcwcii, ^'JnvSKltc^^ESrEPliirt&c: 
fcfcJoTifWffifcflWBl 3fcSS2a&«{*l«i l<?)ti§ 

#2mf*fKi l^ffiti-f^^aAS^ 
tiz£~?x hm2*>m&gm*jmr& z a*?* & • 

[0 0 72] £-f , 09 (a) J: 3 fc. 

^n/X*^ bfl§££^*i«tt^«9£#j£U 
^nrx^^f h«g£^r4JS2gSWMRl l«r^i- 

zxnzx, ttfr-h, ±®%®&fm*x'<Dj:mt, 
m 1 com&co&m t mmcomm-m&z xv&ztc?. 

[00 73] ifcV^C, H9 (b) (fZ^XoiZ, m2t% 

mm mm, BSTMt') ii^ic, 

AW:iOMtffl 0-30KeVth'-rtl 0 

1 5 01 q cm- 2 x*m2ffi&tffl&i Kommziu 

f--^A?ftm2J:SnSffil 5<7)ffif8L7tmcD'(*y (0U 

[0074] z<n*oiz, j *y&xmz£ *)m2±m 
imi 5<?>m8jtmzm2m%fam (mnii . bsti 



[0075] ifcwc, 09(c) dZTjk-tX o lz, )V*r- 

N 2 ) 4rC. 3 0 0-7 0 0 e C(7)MtM 
S€r^T-5o coi^, &2f8€#)8 mtl* . B ST 
K) l ifcfS2±SWWfi<0tttf, Ru) 1 5«: 

ffc^l 1 fc»2±sn«Kl 5^ia^#ffiOttffi»iS» 

[0076 ] Clc7)J;otC, DRAMCO^A'^^^^tilJa^ 

c:<9f*. M^LSi7-p^x(:U^ 

T. fetft. A' 7 y^i/ 3 «MLt, DRAM 

[0077] 4£gWBflStt. KLh^)J: o fcttfifcSfvt** 
0, SI28IWMR1 l^ffi^^TVliASffitcfcOm 

2±spto&iri 5<omf&xmzmx~r&z\tiz£-ox. 
m2mwfam l^ffiwi ^21^11 5<ofPt 

fcifc«LT-,.«fcOffil»tt3WJ:<»2±S»mBI«l 5^1 

&jcmz&2mmftm 1 .1^® ^^atcaA-r ^ - 

[oo78i£Lb. mmm* i &mL*&t>*¥kmzfr 
fr&^toim<owktt<nim*mmmiz^xm 

[0079] mx.it, issmimjmKi&^xtt, w& 
m&ztmmtz&flrb lx . nmmmm%^x 3 0 

0-7 0 O^^traWW^iii^roflltftiWfciW 

mtzfmmtzimit&tfxbLx. N 2 tfxzmm 

4t%tl%^&frX'btltf&\>WT. Ar, He, Ne* 

b'<m<&Ftt&tfx£&m L£ii&^xi>*ftpn£mfct 
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[oo8iiifc, ±mcomm<mmz&^xi,±, m& 

C0082] £tz, ±ieH»o«J»fc:*5V^T«. 
TIM *WfflJ43&»jft»&0!fc:IRJiS*L& t OTJi 

SrTi0 3 , BaTi0 3 , Pb (Zr. T 
i ) 0 3 , SrBi 2 TiO g ftWTtVitl 

Lx^tsit&mmmifrhf&umwzm 

^tzW>&X'b, *%ffl*9$fr?Z>ZbtfX'Z&. &tz, 

smaflmb&zm^&zttzz^xb, #»jj*«fc 

COO 83 3 ±JHIIfiS^®itwi5V^T(i, SSHIffr 

co 0 84] tti, ±M&me>&mz&^xte, mmt 

mtLX^T-VA, (Ru) *«ffl-r*«BES:«t:W 

%< , mtttj o (ir).e^(Pt) mcon 
m&#&imzistsmwttftzmmtt®b txm^m 

ZhiZtemt*?* (T iN) , g^y/Xf 
V (WN) *Oft-£to£ttMm*: LTJflVVfc*^T 

CO 0 85] JJSHfifc^OJBSIfcJsv^Ttt. TO 3 
0 n m—5 0 0 n mtf)TIMffi&, TO 1 0 n mCOf^m 
frfejgm, KJ?4 0nm^»2SWS(WR, P50nm 

-3 o onmco^^mm^m'rm^mizmfxm 

CO 086] £tz. ±8E£tt«D#fflfc*JVvCtt. 

^maaski^aift^ssfc UDRAM^it ait 

ft£ktf)Tii3:<, tfUtfFRAM^, 
C0087] 



t)1sT=-^&&n&b<7)f§ll£ : j8&m (Ba x Sr Y Ru 

z Ti w o 3 i) r&n 
w$jv)TX9)\sif^\&mKrz>zb%< t mwwsi 
bm&<?>mz&n%&mznz>zbtfxzz>. zcvm 

CO 088] £K. T«n4>fc:mt^SffiffttM 

^tztt*zTm>w&zje&*&zbtf-c*i>. zcom 

m, ^JB^K94xyf-v^XS£»l/tX1g£f!B 

CHI ] Wli:^OT«t«^ 
CS2] ^Hj<50|BlOllJfcO^!Bt:* a *»&DRAM<0 

cia3 ] *m&m i onM<^^t-*3*ts^im^ 
b <r>m&*7K Ltcmwmx'bz . 

Cl^4 ] J&m<7M 1 ^^0^®fcfe*«»«fMI»B 
CH5 3 *5IW^3BC*^-6^J: 0»Jft*3hJfe»** 

miwi^iw b mcofm^mdz x r> titz b s t 
m&iM&ffl i M'? &iz&<tfsm&)%:mmfflX'& & . 

C08 ] 5 c7)HJfec7)MC^*^ D R AM<7) 

C09] *^Dg^7COH5feO^®^*^SDRAM^ 
[Ml 0] taa^SW«c:*5«t6DRAM<^BgXg*itt^ 
[Bill «eS^^*3Jt*DRAM<?MH3iXSii»^ 

i Hayii 

6 T^m«i 
10 

11 $2m£MB 

i 3 

14 m2m&® 

15 ^2±^m« 



-I 
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Si 


Ti 


Sr 


Ru 
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48. 8 




28. 2 


10. 7 




12. 4 
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48. 7 




27. 8 


11. 6 




12. 0 


BST^ifeSB 
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48. 9 




29. 6 


11. 1 




10. 5 


BSTTftS 


D 


33. 7 




29. 7 


11. 6 


15. 0 


10. 1 


BSTWM IB 
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